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We focus on multiple bistability which has more than two thermodynamically stable 
phases.  In this work, polynuclear complexes with multiple bistabilities were 
investigated in order to develop and elucidate functional materials due to spin 
transitions and electron transfer phenomena.  Cyanide-bridged cobalt-iron complexes 
show electron transfer coupled spin transition in the region of room temperature.  
Moreover, multiple spin transitions were observed in iron(II) polynuclear system with 
a grid structure. 
 
交付決定額 
                               （金額単位：円） 
 直接経費 間接経費 合 計 
２００８年度 7,800,000 2,340,000 10,140,000 
２００９年度 3,600,000 1,080,000 4,680,000 
２０１０年度 3,600,000 1,080,000 4,680,000 
年度  
  年度  






















研究期間：２００８ ～ ２０１０ 
課題番号：２０３５００２３ 
研究課題名（和文） 機能性金属多核錯体の合成・物性・反応 
                     
研究課題名（英文） Syntheses, physical properties, and reactivities of 
  functional polynuclear complexes 
研究代表者 










































核 錯 体 [FeIII2CoII2(CN)6(Tp)2(L)4] (Tp = 




























[FeIII2CoII2(CN)6(Tp)2(L)4] (Tp = 
tris(pyrazolyl)borate, L = bipyridine, 
phenanthroline)の合成を参考に、bipyridine
の 代 わ り に 2,2’-bipyridine, dtbbpy 
=4,4’-di-tert-butyl-2,2’-bipyridine をもちい、



































〔雑誌論文〕（計 29 件） 
1) M. Nihei, Y. Sekine, N. Suganami, K. 
Nakazawa, A. Nakao, H. Nakao, Y. 
Murakami, H. Oshio, “Controlled Intra- 
molecular Electron Transfers in 
Cyanide-bridged Molecular Squares by 
Chemical Modifications and External 
Stimuli”, J. Am. Chem. Soc., 133, 
3592-3600, 2011, 査読有 
2) K.P. Rao, T. Kusamoto, R. Sakamoto, Y. 
Yamamoto, S. Kume, M. Nihei, H. Oshio, H. 
Nishihara, “Platinadithiolene-conjugated 
pyrylium salt with strong intramolecular 
donor-acceptor interaction”, Chem. 
Commun., 47, 2330-2332, 2011, 査読有 
3) M. Nihei, N. Takahashi, H. Nishikawa, 
H. Oshio, “Spin-crossover behavior and 
electrical conduction property in iron(II) 
complexes with tetrathiafulvalene 
moieties”, Dalton Trans., 40, 2154-2156, 
2011, 査読有 
4) K. Mitsumoto, M. Ui, M. Nihei, H. 
Nishikawa, H. Oshio, “Single chain magnet 
of a cyanide bridged FeII/FeIII complex”, 
CrysEngComm, 12, 2697-2699, 2010, 査読
有 
5) M. Nihei, Y. Sekine, N. Suganami, H. 
Oshio, “Thermally Two-stepped Spin 
Transitions Induced by Intramolecular 
Electron Transfers in a Cyanide-bridged 
Molecular Square”, Chem. Lett., 39, 
978-979, 2010, 査読有 
6) N. Hoshino, Y. Sekine, M. Nihei, H. 
Oshio, “Achiral single molecule magnet 
and chiral single chain magnet”, Chem. 
Commun., 46, 6117-6119, 2010, 査読有 
7) M. Kurashina, A. Eguchi, E. Kanesaki, T. 
Shiga, H. Oshio, “Syntheses and properties 
of cobalt and nickel hydroxide nano sheets”, 
Int. J. Mod. Phys., 24, 2291-2296, 2010, 査
読有 
8) X. Bao, J.-L. Liu, J.-D. Leng, Z. Lin, 
M.-L. Tong, M. Nihei, H. Oshio, “Spin 
Crossover versus Low-Spin Behaviour 
Exhibited in 2D and 3D Supramolecular 
Isomers of [FeII(2,4-bpt)2]・Guest”, Chem. 
–Eur. J., 16, 7973-7978, 2010, 査読有 
9) X. Bao, J.-D. Leng, Z.-S. Meng, Z. Lin, 
M.-L. Tong, M. Nihei, H. Oshio, “Tuning 
the Spin States of Two Apical Iron(II) Ions 
in the Trigonal-Bipyramidal 
[{FeII(-bpt)3}2FeII3(3-O)]2+ Cations 
Through the Choice of Anions”, Chem. 
–Eur. J., 16, 6169-6174, 2010, 査読有 
10) M. Nihei, H. Tahira, N. Takahashi, Y. 
Otake, Y. Yamamura, K. Saito, H. Oshio, 
“Multiple Bistability and Tristability with 
Dual Spin-State Conversions in 
[Fe(dpp)2][Ni(mnt)2]2 ・ MeNO2”, J. Am. 
Chem. Soc., 132, 3553-3560, 2010, 査読有 
11) H. Nishikawa, H. Oshima, K. Narita, H. 
Oshio, “Syntheses of new TTF-based metal 
complexes for conducting and magnetic 
systems: Schiff base-type metal complex 
with partially oxidized TTF moiety”, Phys. 
B, 405, S55-60, 2010, 査読有 
12) T. Shiga, G.N. Newton, J.S. Mathieson, 
T. Tetsuka, M. Nihei, L. Cronin, H. Oshio, 
“Ferromagnetically coupled chiral 
cyanide-bridged {Ni6Fe4} cages”, Dalton 
Trans., 39, 4730-4733, 2010, 査読有 
13) T. Matsumoto, T. Shiga, M. Noguchi, T. 
Onuki, G. N. Newton, N. Hoshino, M. 
Nakano, H. Oshio, “Contrasting 
Magnetism of [MnIII4] and [MnII2MnIII2] 
Squares”, Inorg. Chem., 49, 368-370, 2010, 
査読有 
14) H. Nishikawa, W. Yasuoka, K. Sakairi, 
H. Oshio, “Synthesis and Physical 
Properties of a New Single-Component 
Molecular Conductor [Au(dhdt)2]”, 
Polyhedron, 28, 1634-1637, 2009, 査読有 
15) N. Hoshino, T. Shiga, M. Nihei, H. 
Oshio, “Chiral dinuclear complexes with 
tetradentate ligands derived from (R)-(+)-1, 
1’-binaphthyl-2,2’-diamine”, Polyhedron, 
28, 1754-1757, 2009, 査読有 
16) M. Nihei, M. Ui, H. Oshio, 
“Cyanide-bridged Tri- and Tetra-nuclear 
Spin Crossover Complexes”, Polyhedron, 
28, 1718-1721, 2009, 査読有 
17) N. Hoshino, A. M. Ako, A. K. Powell, H. 
Oshio, “Molecular Magnets Containing 
Wheel Motifs”, Inorg. Chem., 48, 
3396-3407, 2009, 査読有 
18) T. Shiga, T. Onuki, T. Matsumoto, H. 
Nojiri, G. N. Newton, N. Hoshino, H. Oshio, 
“Undecanuclear Mixed-Valence 3d-4f 
Bimetallic Clusters”, Chem. Commum., 
3568-3570, 2009, 査読有 
19) G. N. Newton, G. J. T. Cooper, D. 
Schuch, T. Shiga, S. Khanra, D,-L. Long, H. 
Oshio, L. Cronin, “cis-tach Based 
Pentadecadentate Ligands as Building 
Blocks”,  Dalton Trans., 1549-1553, 2009, 
査読有 
20) T. Shiga, T. Matsumoto, M. Noguchi, T. 
Onuki, N. Hoshino, G. N. Newton, M. 
Nakano, H. Oshio, “ Cobalt 
Antiferromagnetic Ring and Grid 
Single-Molecule Magnet”, Chem. Asian. J., 
(Cover Picture), 4, 1660-1663, 2009, 査読
有. 
21) N. Hoshino, M. Nakano, H. Nojiri, W. 
Wernsdorfer, H. Oshio, “Templating Odd 
numbered Magnetic Rings:Oxovanadium 
heptagons sandwiched by -cyclodextrins”, 
J. Am. Chem. Soc., 131, 15100-15101, 2009, 
査読有 
22) A. Akine, A. Akimoto, T. Shiga, H. 
Oshio, T. Nabeshima, “Synthesis, Stability, 
and Complexation Behavior of Isolable 
Salen-Type, N2S2 and N2SO Ligands Based 
on Thiol and Oxime Functionalities”,  
Inorg. Chem., 47, 875-885, 2008, 査読有 
23) M. Nihei, L. Han, H. Tahira, H. Oshio, 
“Syntheses, Structures and Magnetic 
Properties of Iron(II) Complexes with 
Bulky Tridentate Ligands”, Inorg. Chim. 
Acta, 361, 3926-3930, 2008, 査読有 
24) T. Shiga, N. Hoshino, H. Nojiri, H. 
Oshio, “Syntheses, Structures and 
Magnetic Properties of 
Manganese-Lanthanide Hexanuclear 
Complexes”, Inorg. Chim. Acta, 361, 
4113-4117, 2008, 査読有 
25) M. Nihei, M. Ui, N. Hoshino, H. 
Oshio, ”Cyanide Bridged Fe(II,III) Cube 
with Multi-stepped Redox Behavior”, Inorg. 
Chem., 47, 6106-6108, 2008, 査読有 
26) K. Mitsumoto, T. Shiga, M. Nakano, M. 
Nihei, H. Nishikawa, H. Oshio, “Spin 
Canting in a Cobalt(II) Radical Complex 
with an Acentric Counter Anion”, Eur. J. 
Inorg. Chem., (Cover picture), 31, 
4851-4855, 2008, 査読有 
27) K. Mitsumoto, M. Nihei, T. Shiga, H. 
Oshio, “Heptanuclear Nickel(II) Wheel 
with Redox Active Eight Ferrocenyl 
Groups”, Chem. Lett., 37, 966-967, 2008, 
査読有 
28) T. Ikoma, H. Oshio, M. Yamamoto, Y. 
Ohba, M. Nihei, “ Peculiarity in the 
Electronic Structure of Cu(II) Complex 
Ferromagnetically Coupled with Bisimino 
Nitroxides”, J. Phys. Chem. A, 112, 
8641-8648, 2008, 査読有 
29) S. Takaishi, M. Takamura, T. Kajiwara, 
H. Miyasaka, M. Yamashita, M. Iwata, H. 
Matsuzaki, H. Okamoto, H. Tanaka, S. 
Kuroda, H. Nishikawa, H. Oshio, K. Kato, 
M. Takata, “Charge-Density-Wave to 
Mott-Hubbard Phase Transition in 
Quasi-One-Dimensional Bromo-Bridged Pd 
Compounds”, J. Am. Chem. Soc., 130, 
12080-12084, 2008, 査読有 
 
 
〔学会発表〕（計 88 件） 



















5) 手 塚 瑶 貴 , 志 賀 拓 也 , 関 根 良 博 , 
































機能」、『配位プログラミング第一回 A02 班 
班会議（招待講演）』、２０１０年１１月６日、
登別温泉 第一滝本本館西館会議室（北海道）
12) 吉田典史, 高橋智美, 星野哲久, 志賀拓










14) 星 野 哲 久 , 中 野 元 裕 , 野 尻 浩 之 , 
Wernsdorfer Wolfgang, 大塩寛紀、「シクロ
デキストリンを用いた反強磁性的相互作用







































22) 吉田典史, 高橋智美, 星野哲久, 志賀拓
































28) 手塚瑶貴, 志賀拓也, 関根良博, Graham 











30) M. Nihei, Y. Sekine, H. Oshio 、 
「 Control of Intramolecular Electron 
Transfers in Cyanide-bridged Molecular 
Squares」、 『Pacifichem 2010（招待講演）』、 
Honolulu, Hawaii, USA （15, December 
2010） 
31) H. Oshio 、「 Metal complexes with 
multiple bistability」、『Pacifichem 2010（招
待講演）』、Honolulu, Hawaii, USA（17, 
December 2010） 
32) Y. Sekine, M. Nihei, H. Oshio、「Charge 
transfer induced spin transition in a 
cyanide-briged molecular square 」、 
『Pacifichem 2010』、Honolulu, Hawaii, 
USA（19, December 2010） 
33) G. N. Newton, H. Oshio、「Diamino 
triazole-based ligands as polynuclear 
cluster building blocks」、『Pacifichem 2010』、
Honolulu, Hawaii, USA （ 19, December 
2010） 
34) H. Nishikawa, H. Oshio, M. Higa, R. 
Kondo, S. Kagoshima, A. Nakao, H. Sawa、
「 Structural study of charge ordered 
insulating phase of DODHT salts 」、
『Pacifichem 2010』、Honolulu, Hawaii, 
USA（16, December 2010） 
35) H. Oshio、「Magnetism Characteristic of 
Molecular Structures 」、『 2nd Dalton 
Transactions International Symposium 
(DTIS2) （招待講演）』、Hong Kong, China
（16, November 2010） 
36) M. Nihei, Y. Sekine, H. Oshio、「Control 
of Intramolecular Electron Transfers in 
Cyanide-bridged Molecular Squares 」、
『 11th Conference on Solid State 
Chemistry and Inorganic Synthesis 
(CSSCIS-2010) （招待講演）』、 2010 、
Shanghai, China（14, November 2010） 
37) M. Nihei, Y. Sekine, H. Oshio、「Control 
of intramolecular electron transfers 
incyanide-bridged molecular squares 」、 
『 60th Anniversary Conference on 
Coordination Chemistry in OSAKA, 
Osaka 』、 International House, Osaka, 
Japan（27, September 2010） 
38) G.N. Newton, H. Oshio、「The Magnetic 
and Redox Properties of Polynuclear 
Complexes based on Diaminotriazole」、 
『 60th Anniversary Conference on 
Coordination Chemistry in OSAKA, 
Osaka 』、 International House, Osaka, 
Japan（27, September 2010） 
39) H. Oshio, M. Nihei, T. Shiga, N. 
Hoshino, G. Newton, M. Nakano, H. Nojiri, 
W. Wernsdofer、「Magnetism Characteristic 
of Molecular Structures 」、『 The 12th 
International Conference on 
Molecule-Based Magnets (ICMM12) （招待
講演）』、Beijing, China（12, October 2010） 
40) K. Mitsumoto, H. Nishikawa, H. Oshio、
「Spin Transition in a Cyanide-Bridged 
Tetradecanuclear Complex」、『The 12th 
International Conference on 
Molecule-Based Magnets (ICMM12) 』、
Beijing, China（9, October 2010） 
41) H. Oshio 、「 Multiple bistability in 
multinuclear metal complexes」、 『11th 
Eurasia Conference on Chemical sciences 
(EuAsCs11) （招待講演）』、the Dead sea, 
Jordan（6, October 2010） 
42) H. Oshio 、「 Multiple bistability in 
cyanide bridged Fe-Co complexes 」、 
『 International Conference on 
Coordination Chemistry (ICCC39) （招待講









2010 年 3 月 28 日、近畿大学 
45) 西川浩之，大島博典，大塩寛紀、「TTF
連結金属錯体の圧力下における物性」、日本
化学会第 90 春季年会、2010 年 3 月 28 日、
近畿大学 
46) N. Hoshino, M. Nakano, H. Nojiri, W. 
Wernsdorfer, H. Oshio、「Templating Odd 
Numbered Magnetic Rings, Oxovanadium 
Heptagons, Sandwiched by 
-Cyclodextrins」、『Phase transition and 
Dynamical properties of Spin Transition 
Materials 2010 』、 Tsukuba, Japan （ 6, 
February 2010） 
47) K. Mitsumoto, E. Oshiro, H. Nishikawa, 
H. Oshio 、「 Structures and Magnetic 
Properties of Cyanide-bridged [Fe8Ni6] and 
[Fe8Co6] Clusters」、『Phase transition and 
Dynamical properties of Spin Transition 
Materials 2010 』、 Tsukuba, Japan （ 6, 
February 2010） 
48) H. Tahira, M. Nihei, H. Oshio 、 
「 Multiple Bistability in a 
Multi-component Material of 
[Fe(dpp)2][Ni(mnt)2]2•MeNO2」  、『Phase 
transition and Dynamical properties of 
Spin Transition Materials 2010』、Tsukuba, 
Japan（6, February 2010） 
49) Y. Sekine, M. Nihei, H. Oshio、「Spin 
Transition in a Cyanide-bridged Molecular 
Square」、『Phase transition and Dynamical 
properties of Spin Transition Materials』、
Tsukuba, Japan（6, February 2010） 
50) 大塩寛紀、「分子構造に基づく特異な電子
機能」、新学術領域研究「配位プログラミン





1 月 21 日、慶應義塾大学 
 
〔図書〕（計 2 件） 
1) 志賀拓也, 大塩寛紀、錯体化学会選書５ 
藤田誠・塩谷光彦 編著「超分子金属錯体」 2-9
章 分子磁石の自己集合、三共出版, 2009, 
225-263 
2) 志賀拓也, 大塩寛紀、錯体化学会選書３ 
山下正廣・小島憲道 編著「金属錯体の現代
物性化学 」 2-3 章 単分子磁石の化学、三共




大塩 寛紀  （OSHIO HIROKI） 
筑波大学・大学院数理物質科学研究科・教授 
研究者番号：６０１７６８６５ 
 
